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January 23, 1997

William F. Caton

Secretary

Federal Communications Commission
1919 M. Street, N.W.

Washington D.C. 20554

Re: Ex parte contact in CC Docket Nos. 96-262 and 96—23?:/

Dear Mr. Caton:

On January 22, 1997, Colleen Boothby, Steve Stewart of IBM, Paul
Misener of Intel, Fiona Branton of the Information Technology Industry Council,
and Les Vedesz of Intel, met with Commissioner Susan Ness; James Casserly,
Senior Legal Advisor to Commissioner Ness; David Siddall, Legal Advisor to
Commissioner Ness; Commissioner Rachelle B. Chong; Suzanne Toller, Legal
Advisor to Commissioner Chong; and James R. Coltharp, Mass Media Legal
Advisor to Commissioner Quello, to discuss the above-referenced dockets on
behalf of the Internet Access Coalition.

The participants discussed local network technologies suitable for
data services and a study conducted by Economics and Technology, Inc., which
is included as an attachment to this letter.

Pursuant to 47 C.F.R. Section 1.1206(a)(1), two copies of this letter
are being filed with the Secretary of the Commission today.

Sincerely,

(o (Leere Aeo Tl (c%

-~

Colleen Boothby
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Tabile of | THE EFFECT OF INTERNET USE

ON THE NATION’S TELEPHONE

EXECUTIVE SUMMARY

-

l. INTRODUCTION !

Data communications rarfic Joses 10 significant threat {0 nerwork integrity at the
oresent :ime.

2

The BOC studies overestimate the costs data craffic :mposes on :their aetworks.
and overiook “he ract that the increase .~ iata communications tratfic has
oroduced additional revenues :hat far 2xczec -he costs of accommodating that
ratfic. '

Lo

The long-ierm solution for accommodarnng .zcreased data warfic lies in the
stimuiation of competition and the depiovment of ippropriate data-iriendly
network echnologies. The imposition oI ger-minute “access charges™ for the use
of the current circuit-switched network :s act the “soiution” to any “‘problem”

that may exist. 4
2. NETWORK AND SWITCH ARCHITECTURE - e 5

The modern local exchange telephone switcaing architecture can readily
accommodate the limited cases of high-use SP/ESP activity cited by the BOC

studies. 5
A closer examination of the components of z typical Class 5 switch helps clarify

how the switch operates, and identifies the _imited portions of the switch

architecture in which blocking can occur. 9
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ILEC tariffs often apply premium charges for, and thus-deter. use of, the most
efficient service configuration for high-use subscriber lines. 13

Disproportionate growth in off-peak demand by Internet and other on-line
services users has the effect of reducing the average per-minute cost of local
telephone network traffic for all PSTN users 16

Any physical or functional similarity between PSTN use by interexchange carriers

and by ISPs is both coincidental and immaterial, because such similarities also

exist between IXC use and that of any number of other end users of local

network applications. 17

5. BCC INTERNET IMPACT STUDIES: GENERAL ASSESSMENT

5 19
The BCC. studies that have been submitteu o the FCC, as well as several recent
claims made ov senior BOC officials, overstate -he severitv Of the congesticn that
may be. caused ov data trarﬁc on the PSTN and :gnore significant sources of
revenue. 9
The BCC studies rely entirelv upon anecdotal 2vidence zleaned from a few
‘solated. worst-case centrai orfices that were specificai! - seiected because of their
anusual trarfic conditions. i9
A careful examination of the various 30C impac: studies compels the oilowing
speciric conciusions 2

internet use s not responsiple for dispropcrionately increased PSTN
ZOSIS. 22
Internet and other data commumcauons USers are major sources of ’
increased BOC revenues. ’ ' 23
“The growth of ESPs/ISPs has created significant revenue streams for the 30Cs
directly attributable to data traffic on the PSTN. 25
Use of the public telephone network for Internet and on-line service access is not
out of proportion to the subscriber access ines that zave been installed to support
such use. 28

The BOC studies fail to distinguish between inetficzent LCM and efficient trunk port
ISP/ESP serving arrangements. and attribure ail iSP/ESP use to the former. 30

11

2
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BOC statements on the congestion issue incorrectly attribute certain service
problems internal to the Internet itself as causes of claimed traffic problems on

the PSTN. 30

BOC efforts to apply access charges to ISPs/ESPs should be considered in the
context of the BOCs’ own intentions with respect to entry into and development

of the Internet serv1ce market. - 32
4. BOC INTERNET IMPACT STUDIES: INDIVIDUAL STUDY ASSESSMENTS 33
The individual BOC and Bellcore Internet impact studies ignore o1 exciude
relevant facts, producing essentially the same inaccurate conclusions. 35
Pacific Telesis 35
US West 39
NYNEX 42
Bell Atlantic 44
Beilcore +6
. CONCLUSION 31
The BOC studies present an inaccurate picture of the =ffect of dara traffic on
their networks, overstating the costs and congestion. whiie understating the
revenues cyc:nf:rated They do not iustify the imposition of access charges upon
ESPs and ISPS 51
The long term solution for accommodating increased data traffic on local ILEC
networks lies in the stimulation of competition and in the deployment of
appropriate data-friendly transmission technologies, and nor in the imposition of
access charge for use of the circuit-switched PSTN. 52

Appendix A: Second Lines Attributable to On-Line Service Use — ETI Analysis

i
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Executive | THE EFFECT OF INTERNET USE

ON THE NATION’S TELEPHONE
Summary | yerwork

The explosive growth of the Internet and online services has generated considerable
public discussion about the need or our national communications infrastructure to adapt to
emerging technology so that consumers will have affordable access to new :interactive
services and technologies as thev smerge.

At issue is how best 10 accommodate increased data ‘rarfic on local public networks.
Beftore identifying the most appropriate ransmission tecinoiogies and deployment plans, it
is critical to conduct an objective assessment of :he current situation. including the :mpact
that :he current ‘evel of Internet and other online service wrarfic s actually having on the
‘elephone aetwork.

in making that assessment, this Stuay conciudes:

+  Dara communicauons :rarfic poses no signiricant threat :o network integrity at the
Jresent J1me. '

»  The increase in Jata communications Tarfic has croduced additional -evenues or
the local 2xchange carriers that far 2xceed thewr :osts in accommodating :hat
tratfic.

»  The long-term soiution for accommodating increased data traffic lies in the

stimulation of competition and n the Jjeployment of appropriate data-friendly

~ network technologies, and not in the imposition of per-miriute “‘accéss charges” for
use of the current voice-oriented circuit-switched network. -

Several Bell Operating Companies ‘BOCs) nave recently claimed that the growth of
data traffic, mainly calls to Internet Service Providers ‘ISPs) and other Enhanced Service
Providers (ESPs), is clogging the public switched :elephone network (PSTN) and is causing
service o the public at large to deteriorate. To sucport these claims, the BOCs and
Bellcore, have released studies that purport to gquanury the costs and other impacts of
ISP/ESP traffic. These studies, however, are not omprehensive assessments of the impact
of data traffic on local telephone nerworks. Rather, thev reiy on anecdotal evidenrs drawn

9
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from a few unrepresentative central offices, along with some theoretical claims. An
examination of these studies reveals that the BOCs’ congestion claims are overstated and
their assertions that they are inadequately compensated rfor data traffic ignore substantial
revenues attributable to such traffic.

Data communications traffic currently poses no significant threat to network integrity.

The Study concludes that the Public Switched Telephone Network (PSTN) is capable of
accommodating the increasing volume of data communications, including Internet traffic, in
the near term. The very few congestion problems that have been identified as affecting the
telephone network can be ecasily corrected. Moreover, the study finds that, on average,
Internet users do not impose disproportionate costs on local phone networks. Thus, any
predictions that Internet traffic will soon result in a “meitdown” of the network are greatlv
exaggerated.

*  The specific areas of congestion identified in the BCC studies are not representative oOf
-the nation’s- 23,686 -centrai-office - switches, .che vast- majority of which do not carrv
much date communications traffic. In Zact. the 3CC studies fecus onlv on a handfui
of central otfices and switching entiues : {27 that serve ISPs. This studv does not
suggest that the specific problems that the 3CC stuales nave identified should aot be
addressed. sut that it is wrong 0 characterize -hese zd /10c¢ oroblems as svstemic.

». The Zew PSTN congestion problems that have been :dentified can be 2asily corrected.
The specific congestion oroblems identified 9v the B3OC studies are primarniv

aurzbutabie ‘o inadequate slanning and/or :nerfZicient :ngineering, and in anv 2vent can

oe zasily iddressed and resoived »v available ser:ce and squipment contigurations
~ith ttle dirficuity or cost.

*  Any congestion or other problems in the Internet iseif, or in a particular ISP’s network
configuration, pose no cause for concemn by the BOCs, since these problems do not
-significantly ‘affect users of the PSTN.

* The BCCs" own recent zfforts” to enter the market as ISPs/ESPs undermine their
argument that data tratfic threatens the PSTN as a whole. If increases in-on:line

service traffic posed a significant threat to their networks, the BOCs would not be
exacerbating the “problem” by offering uniimited Internet access for a flat rate.

The Internet produces net economic gains for local exchange carriers.

The growth of Intermet and online service providers has generated significant new
revenue streams for local exchange carriers. At the same time, because the heaviest Internet

vi
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traffic is at non-peak times for the PSTN, this traffic is actually lowering the local
telephone companies’ per-minute cost of providing service by utilizing capacity that would
otherwise lie idle. The Study finds that the Bell companies did not consider these
significant economic benefits when they claimed that their infrastructure investments for
managing increased data communications traffic are uncompensated. The Study concludes
that the recent increase in data communications traffic has generated revenues for local
exchange carriers that exceed by a factor of six the incremental costs they incur to carry
this traffic. ' -

» Internet users already pay for the local phone services they receive. There is no “free
ride” for ISPs/ESPs and their users under the present local rate treatment; local calls
placed to ISPS/ESPs are paid for by the cailing party and are revenue-producing to the
BOC. BOCs receive substantial revenues from users through monthly charges for
additional access lines and ISDN lines, and through usage-sensitive fees. as well as
from the ISPs/ESPs themselves ror the various basic and vertical services and features
that thev use. This studv conciudes that. aauonally rom 1990 through 1993, the local
2xchange carriers have collected more than 33.3-biilion In revenues ‘rom additional
residential access lines for subscribers wno use them soleiy or pnimarnly for calling
=SPs/1SPs.

» In 1995 ione. some 5-muiilion resicential subscriber lines were used exclusively or
orimarily for online access. Total nationwide} revenues rom additonal residenual
access lines whose installation was driven 5v tne subscriber’s use of on-line services
reached 51.4-oillion n that vear.

»  Comparec with the Beilcore studv 2sumate "hat remnrorcing the 2STN vill cost some
535-muilion 2er vear per 3CC for a -otal > 3242-muilion. naticnailv!. additional
residential access iine sales stumuiated >v the zrowth of on-iine services zenerated

revenues that exceed this rigure by a ractor oI siX.

The Solution: More Data-Friendly Networks

The Study concludes that the growth of the Internet and other on-line services does not
present any immediate congestion Or revenue problem for the existing telephone networks.
At the same time, it should also be clear that the existing PSTN presents formidable
technical impediments to the future growth and deveiopment of these new services.
Continued reliance upon circuit-switched technology is a0t a satisfactorv solution to the
needs of ISPs, ESPs and their customers. The long-term soluton for accommodating
increased data traffic lies in the stimulation of competition and in the deployment of
appropriate data-friendly network technologies, and not in the imposition of access charges
for use of the current voice-oriented circuit-switched PSTN.

vii
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Congestion internal to the Internet or to ESP Networks does not significantly impact
the Public Switched Telephone Network

Local Telephone Network and On-ine/internet Service
Principal PSTN and ESP Elements
4
!
3 3 ) 3
h | 7 ~NV W
M y 2 i :T:tlnnt ::1‘
A : I ESP > Private Dmi
‘ ] l T, Network =
ESP User = -
4 { ! -
! / \ /\?s'm P
e .l
» . ESP User's subscriber !ine to end office
| . End office (class 5 switch) serving ESP user
. interoffice trunks

. End office (class 5 switch) serving ESP !
. ZSP business lines or trunks to end otfice ‘ !
. ISP hardware and software

1

2

3

4, Locai tandem switch

D

5

7

3. nternet or private network (backbone, routers, software, servers, atc.)

~This diagram depicts a simplified version of the local telephone network. The public
swirched network itself consists of Elements / through 6. In considering BOC claims, it is
particularly important to bear in mind that any problems associated with lines to a particular
ESP (Element 6); a particular on-line service provider's internal hardware or software
(Element 7); or the Internet or other data network (Element 8), have no significant impact
upon users of the local telephone network.

viii
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INTRODUCTION

Recent studies issued by four of the Bell Operating Companies (BOCs) and by
Bellcore' have sought to create the impression. both among industry professionals and the
general public, that the explosive growth of the Internet and other on-line services threatens
the integrity of the nation’s public switched telephone network (PSTN) — and in particular
that portion of the PSTN that is owned and managed by :the !ncumbent :ocal exchange
carriers (ILECs). These studies purport :0 demonsirate that data rratfic on the PSTN is
tving up the ILECs’ central office switches. 'eading ‘o delays in delivering dial tone for
other users. of the network. The studies further :moiy that given the massive amount of data
rraffic thev are being forced 0 handle. the 3CCs can only prevent a collapse of the public
network ov undertaking cosily new investments 0 reitnrorce and 2xpand the sxisung, circuit-
switched infrastructure.” for which. thev ailege. ‘hev will receive 20 compensatory
revenues.

BCC rhetoric on this subject is exempiified dv the recent statement by Philip J.
Quigiey. the Chairman and CEO of Pacific Tziesis. who claimed in a speech this past
Cctober that the dramatic growth of on-iine icuviry ‘mposes large costs on Pacific Beil in
ierms of :guipment and service. and 2ven threatens i “meitdown n the Tlocal :elephone]

1. See “Report of Bell Atlantic on Internet Traffic” ‘Beil Atlantic study) June 28, 1996: “Pacific Beil ESP
Impact Study” (Pacific Bell study). July 2, 1996; Letter rom NYNEX t0 James Schlichiting, Chief. Compettive
Pricing Division, FCC. dated July 10, 1996 (NYNEX study); “'” S West Communications ESP Network Study -

- . Final Resuits” (lJ S West Study), October 1, 1996: and Amur Atai, Ph.D. and James Gordon. Ph.D.. “Impacts of

Internet Tratfic on LEC Networks and Switching: Systems” (Betlcore swdy), Red Bank. New Jersey, Beilcore.
1996. : e . ]

2. In a “circuit-switched” network, an open “connection” is established between the calling and called party for
the entire duration of the call. whether or not any information (voice or data) is being ransmitted at any particuiar
moment. The alternative to circuit-switched connections s “packet switching,” in which no permanent link is
established, but informaton is transported via discrete “packsts” of data from its source to its destination. Whereas
a circuit-switched architecture occupies resources for the juranon of the connection. a “connectionless” packet-
switched (e.g., Internet Protocol (IP) based) architecture occupies network resources only when actual data is being
senr. Hence, while the duration (elapsed tume) of 2 cail :s 1 major driver of the costs of a circuit-switched
connection, for a packet-switched network the principal =ost driver is volume of data. irrespective of how much
time it takes for a particular quantity of data 1o be orfered ‘or transport over the network.

ECONOMICS AND
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network.”  The BOCs’ proposed solution for funding the needed expansions and
investments is to single out the on-line service providers themselves — Enhanced Service
Providers (ESPs) and Internet Service Providers (ISPs)* — who use the PSTN to receive
communications from their customers’ homes and offices.’ The BOCs argue that as the
causers of the growth in data traffic, the ESPs/ISPs should be required to pay the same per-
minute “access charge™ that the interexchange carriers (IXCs) are required to pay ILECs
when they connect end users with their long distance telephone networks.’

_ On its face, the notion that the cost causers should pay for the costs they impose upon
local telephone networks is hard to dispute. At issue, however, are the factual under-
oinnings of this proposition: That users of the Internet and other on-line services are
somehow responsible for causing the Bell companies to incur costs disproportionately
nigher tha other local telephone network users. and that Internet and on-line service users
do not cunizntly pay compensatory rates for the services and network demands that thev
impose upon the PSTN. As this study will demonstrate. neither of these claims made by
the BCCs s vaiid.

Rather thanpresemia comprehensive assessment of the costs imposed dy, and revenues
generated rom. ISP/ESP use of the public network. the BOC studies address isoiated.
:argely anecdotal and, in anv 2vent, unrepresentative situations :hat thev seek 0 applv
inrerentiaily to the pubiic switched network as a whcie. The 3eilcore study, in contrast.
cresents a theoretical analvsis of the potential impact of increased trarfic on the PSTN, is
well as a iscussion of :echinoiogical aiternatives to circuit-switching. However, it does not
Jemonstrate that its hypothetical results, or the underiving assumptions. accurately reflect
conditions in the TLEC nerworks. Because 1one >f -he studies offers a comprehensive

Quoted i "PacTel CEO Wants Higher Net Charges.” San ~rancisco Examiner, Octooer £, 1996, at D1.

4. These terms, and others. are used o describe entities that orfer on-line computer-based services to end users
"n1a telecommunications connectivity. For purposes of this report, :he ierms Enhanced Services Provider (ESP),
Internet Service Provider (ISP), information service provider, and on-ijne- service provider are used synonymously
and interchangeably.

Cun'entlv most low—volume Internet :md on-line scmcc asers access their prowders by means of ordinary
zmalog voice-type calls placed over the local telephone network. The calls are received at a “modem bank’ located
at the ISP’s premises, where the signals are converted to digitai form, and are then packetized and/or multipiexed
for transmission to the provider’s data network and Internet gateway. From the perspective of the local telephone
network, such calls are indistinguishable from ordinary voice telephone traffic.

6. See, ¢.g., U S West study at 2; Beil Atlantic study at 17; and Pzcific Telesis study cover letter.

7. The rules governing federally-tariffed access arrangements are set out in Part 69 of the FCC’s Rules (47 CFR
$ 89). On-line services have been considered end users and :hus ire not required to obtain access using these
arrangements. On-line service providers. like al other end users. obtan service using state-tariffed business lines.
See MTS and WATS Market Structure, Memorandum Opinion and Crder, 97 FCC 2d 682 (1983), at para. 33.

b
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Introduction

examination of the actual impact of Internet and other data communications use on the
public network, they do not support the conclusion that Internet users impose
disproportionate costs on the PSTN. Rather, ESP usage patterns, and any costs they impose
on the network, are indistinguishable from those of a number of other PSTN applications.
Moreover, because all of these studies ignore most of the revenue that Internet and other
data communications currently generate for the ILECs, they lend no credence to the claims
that .such use represents an uncompensated financial drain on ILEC resources. As we
demonsn-ate here, Internet and other data communications service providers do not impose
costs on the PSTN that differ in any material respect from those imposed by many other
large end users. Moreover, while Internet and other data communications providers are not
subject to interstate access charge treatment, thev currently pay, pursuant to state tariffs,
rates that are fully compensatory for the services :hat they use. Finally, ESP customers
provide a source of 2normous revenues entirely overiooked by the BOCs in their studies.

This report will criticallv sxamine the positucn advanced dv the various BOC and
Beilcore studies, and offer a more objective perspective on the various concerns that have
been raised. This Study’s findings are summarized beiow:

+  Data communications traffic poses no significant :hreat to network integrity at
the present time. The BCC and Beilcore stucies present a distorted picture of the
actuai mpact of data communications trarfic 5v limiting their examinations of the
“oroblep” solely 0 certain centrai offices and switching sntities that happen -0
serve ESiz, and sven then bv issuming incorrectly) that ZSPs in iil cases are
served in :he least 2fficient manner. rom i network 2ngineering standpoint. in
fact. data communications traffic, .ncluaing Internet use dv :ndividual residenuai
subscripers. is dissipated throughout the cublic network and does not consutute 21
significant proportion of trarfic at the >verwheiming majority of the narion's

23.686 central orfice switches. [n addiuon. as the 3CCs’ own studies conrirm.
much or this tratfic occurs during orf-peak pentods and thereby uses capacitv that
~ould otherwise lie idle.

» The BOC studies overestimate the costs data traffic imposes on their
networks, and overlook the fact that the increase in data communications
‘traffic has produced additional revenues that far exceed the costs of
accommodating that traffic. This Study does not suggest that the specific
problems identified in the BOC studies should not be addressed. However, it
concludes that the severity of such problems has been overblown. The switch
congestion problems that the studies have identified arise because some high-use
ESP lines are routed through switch components that are designed to handle
primarnily low-use individual residential and small business access line customers.
However, according to the Bell Atlantic study, for example, about half of all ESP
lines in its territory are configured sO 3s 0 bypass these switch components,

(D)
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thereby eliminating dial tone contention and other switch congestion problems.®
Many other types of high-use lines, such as PBX trunks, are routinely configured
for similar “trunk side” comnection to the central office switch, for the same
reason. Moreover, the BOCs assert that data usage of the PSTN is uncompensated.
As this Study will demonstrate, this is clearly untrue. The growth of Internet and
other on-line services has stimulated considerable demand for additional residential
and business access lines — services that the BOCs themselves are actively
marketing, and which they concede are highly profitable. Indeed, this Study’s
conservative analysis of the revenues generated by additional residential lines used
primarily for ESP access indicates that such revenues exceed even the BOC
studies’ own intlated estimate of the costs they incur from data traffic.

The long-term solution fur accommodating increased data traffic lies in the
stimulation of competition and the deployment of appropriate data-friendly
network technologies. The imposition of per-minute ““access charges” for the
use of the current circuit-switched network is not the ‘‘solution” to any
‘problem” that may exist. Rather than attemrt to deal directly with the specific
issues that :heir studies have identified, the 3CCs orfer instead as their solution the
impositica’ of durdtion-based access charzss at the ESP end of cthe dama
communications cail. The BOCs hoid that me :mposition of a duration-pased
access charge will somehow relieve the ‘ratfic -ongestion problems at offices that
serve ZSPs. However. there is no way 0 2nsure that revenues gzenerated from a
nypothetical access charg> would 5e ased "o :nvest in a network that can
accommodate data traffic. Moreover. BCC construction of and investment in suci
a network should not require access charges zt il. In a competitive market., firms
finance :nvestments through debt or 2quity. -asecd upon he anticipation of future
revenues generated ov new or improved serv:ices. Only in situations of monopoly
couid 1 firm gZenerate investment :unds :fircugn :ncreases in prices for services
presently orfered. In tact, unless their zffect s :o literaily put the ESPs out of
business, the presence of access charges il do nothing to address the poor
planning and inadequate engineering that are the actual sources of the limited
congestion problems that exist. The BOC soiution applies a punishment without a
cure, and will serve only to stunt the growth of on-line services and enhance the
competitiveness of the BOCs’ own Internet service offerings at the expense of non-
affiliated ISPs. The proper solution for accommodating data traffic is to encourage
the development of competition at the local ievel, enabling new entrants to provide
services designed to handle high-speed data ‘rarfic efficiently.

3. Bell Adantic study at 13.
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NETWORK AND SWITCH ,
2 ARCHITECTURE

The modern local exchange telephone switching architecture can
readily accommodate the limited cases of high-use ISP/ESP activity
cited by the BOC studies.

In order to evaluate the actual aature and extent of probiems that the BOCs claim to be
caused bv the usage of the PSTN for data trarfic. it is-necessarv 0 understand the basic
-architecture of the modern !ncal exchange switching svstem. In this section. we describe
the switching -infrastructure tvpical of local 2xchange networks, highlighting especially
Doints Or potential congestion in the various 1eCwOrK ZOMponents.

Figure | provides an overview of :he locai :2iechone aetwork. ESPs and other =nd
users access the public aetwork via subscr ber 'ines -hat connect their respective premises
with the LEC centrai office that serves the subscriber’s geographic area.’ In most cases.
there is only one “serving centrai office” asscciaie¢ with any given customer premises
‘ocation.”® The serving centrai orfice ‘aiso known is in “2nd office” or “Class 5 switch™
is interconnected 0 the remainder of the [ocal -ubliic aetwork via interorfice ‘runks that
directly link 'wo end orfices or that link an 2nd Stilcz wvith in intermediate switching sont
xnown as 2 “ocal tandem switch.” Generaily, vren 1 hign volume of :ratfic between two
2nd offices 1s present, direct end-orfice-io-end-oriice rrunking is provided; for lower volume
routes and for alternate routing when the high-volume direct trunks are in use, interoffice
rouung is provided via the tandem. Because large metropolitan areas are usually served by
‘many individual end offices, a substantial fraction of all local calls will tvpicallv invoive
either a direct or a tandem-routed. interotfice  connection. If the cailing and called parties

9. One or more central office switching entities are located in 1 building often described as a “wire center”
because of its function as a point of concentration of subscriver lines from all parnts of the geographic area that it
serves, together with lines interconnecting the building wvith other LEC wire centers and with long distance
(interexchange) carriers.

10. The incumbent local telephone compantes empioy a hierarchical architecture that in most cases provides only
a single point of connectivity between a subscriber and the >STN. Other local service providers. such as CAPs.
otten utilize a “ring” rype of architecture in which individuat -ustomer sremises are provided with at least two
separate ways 1o reach the network.

wh
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Nerwork and Switch Architecture

Local Telephone Network and On-iine/Internet Service
Principal PSTN and ESP Elements
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5 ESP T prvate Data s
A >
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. ZSP Usar's subscriber line to end office

End otfice (ciass 5 switch) serving ESP user
interoffice trunks

Locat tandem switch ;
Znd office (ctass 3 switch) serving £SP i
ZSP husiness lines or ‘runks io and otfice

£SP hardware and software

nternet or private network (backbone, routers, software, servers, atc.)

PNGIO L

Figure I. A simpiified dlagram of a typical local exchange aetwork, aighiighung the patn

of 2 zall from an ZSP user :o0 the Internet or other on-:ne service.

happen both to be served by the same end office. *he call can be completed on an intra-
office basis, requiring fewer network resources than for an interoffice call.

Because an ESP/ISP using an analog connection is simply another end user, a cail

placed by an end user to the ESP via the current network infrastructure will be routed

across the public network in an manner that is indistinguishable from any other local call.
Since the ESP/ISP will typically subscribe for a block of individual lines configured in a so-
called “hunt group”'' served out of a single central office, traffic that originates anywhere

11. A hunt group concentrates calls from muitiple customers onto a group of lines. In a line hunting
arrangement, calls are dialed to a single “listed directory numoer” ‘LDN) or “base number,” and will be physicaily
routed by the terminating central office to the first availabie aon-busy line in the group. This type of arrangement
is quite common, and may be used whenever a customer has more than one exchange access line. Generally, the

(continued...;
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within the local network. will tend to concentrate at the point of termination — the central
office that serves the ESP/ISP.”* Any congestion that may occur is therefore most likely
to occur at that terminating central office.

Based on the simplified rendering of the local telephone network architecture presented
in Figure 1, there are several specific points where blockage might occur between an end
user and the Internet or other data network. The BOCs have referred to some or all of
these as points of potential or actual blocking — that is, congestion created by the growth
of data traffic. In considering potential data network blocking problems in the context of
the PSTN. however, one must distinguish between congestion points that might affect other
users of the PSTN from those that -are specific to a single ESP/ISP or to the Internet, and
that are unrelated to the local exchange network.

The originating switch of the ESP user, interoffice trunks. tandem switches, and the
:erminating switch of the ISP :the network elements labelled 2, 3, 4. and 5 in the diagram)
represent the PSTN. Congestion at any of those soints .night potentiaily arfect the ability
of other callers o get diai tone and make and recsive “elephone cails. Each or these will be
examuned :n -greater detail beiow. Usage of the Jistribution segment between the =SP
customer and its serving central office (the ziement aveiled [ n Figure ! has 1o impact on
anv user of the 2STN. 2xcept Jor the EZSP cusiomer. The ziement iapeiled 9. that s, the
link detween the ESP and its serving end office s aiso distinct ‘rom other network ciements
in :hat congestion nere will generally arse cniy wnere the ISP Fras failed to order a
sutficient quantity ot lines ror the number of customers it has in a given locality. This type

. of congestion will not typicaily affect other users or the PSTN. unless they attempt o call
the ZSP.* Elements 7 and 3 involve hardware ind :oftware internal ‘o the ISP and :rarfic

ii. r...continued)

number Of lines required for a particular customer viii Jevend :eavily upon the total volume of traffic that the
2ntire group Of lines 1s intended to carry. Such groups are rvoicaily sngineercd on the basis of the number of calls
blocked per (00 attempts, sometimes referred to as the “zrade of service” for the line or trunk configuration.
Hoiding “grade of service” (e.g., the probability of ! Susy signal per 100 attempts (“P.01™)) constant. the larger the
group (number of lines), the higher will be the peak unlizaticn per ine in the group. For a discussion of the traffic
engineering properties-of line hunting groups. see R.F. Rev. Technical Editor, Engineering and Operations in the
Beil System. Second Edition, Murray Hill, NJ, AT&T Beil Laboratories, 1983, Chapter 3, and Mischa Schwartz,
Telecommunication Networks, Reading, MA, Addison-Wesiey, 1987, Chapter 10. .

12. The BOC/Bellcore ESP/ISP impact studies limited their 2xaminations and measurement solely to the
particular end offices that serve ESPs, thereby obtaining a “worst case™ picture of the reiative impact of ESP/ISP
tratfic. For other end offices that do not serve ESPs/ISPs (which vere excluded from the BOC. Bellcore studies),
the data portion of total traffic handled by the end office wiil in the vast majority of cases be de minimis.

13. This is particularly so where a common channel signailing architecture, such as Common Channel Signalling
Systemn 7 (S§S7), is present, as it is in most (soon to be all) ILEC nerworks and end office switches. When a call is
piaced in an SS7 network, the status of the called number (i.2., busy or ille) is determined before the routing of the

{continued...;
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and infrastructure internal to the data network. Any congestion at these points is clearly
separate from the local exchange nerwork, and any indirect costs that such congestion
might impose on the PSTN are minimal or nonexistent.

Blockage problems that could impact the PSTN can therefore occur at only three
network points (Elements 2, 3 and 5). If sufficient numbers of ISP custdrners (represented
by A) are served by a single end office switch (Element 2), all paths through the switch
could be blocked by their calls to the ISP, preventing any additional users (represented by

. B) from placing or receiving calls. In general, interoffice trunks (Element 3) are

provisioned in such a way that several paths exist between any two central offices (directly
and via a tandem switch (Element 4) in the example), and blocking problems should not
occur. That is, any customer that can place a call at the originating switch will have an
interoffice trunk available that can =stablish a route to the desired terminating switch of the
call. However, it is conceivable that all paths between two central offices, or between a
tandem switch and an end orfice, might be in use with no alternatives available in rare cases
when interoffice trunks are underprovisioned or where a sudden or unanticipated increase in
rrarfic volume occurs.  Finally. the switch that :erminares calls 0 an ISP (Element )
might aiso oe bjocked.by.cails 10 the ISP. A surficiently large number of calls passing
:hrough the switch and ierminating on standard anaiog .ines can :ause olocking on the
switch, preventing customers at < rom placing and receiving calls.

13, :..conunued) :
cafl 15 set up. If it is determined :hat the cailed aumber is in use ‘e.z.. cecause the ISP did not order a sufficient
aumber of 'ines), the cailing party receives 1 busv signal generated v ne griginating end office. and no use of
‘nterorfice network resources is required. 2rior o the deployment of :cmmon channe! signalling, the status or the
cailed number couid not be determined unul the cail itself nad been set :n. Thus. whereas :n the past a customer s
-ariure o provide adequate capacity couid “back 2p” :nto :ne puptc terwork, this wiil not be rhe :ase :n modemn
5S7-based infrasiructures.

i4. [L.ECs may, on occasion. encounter an unanticipated increase in interoffice usage over certain routes, zither
1n the Yorm of a shorn-lived spike or 1 permanent change in the overail volume of tarfic. Neither of these con-

. ditions are unique to ISP/ESP services, and may arise with respect to any number of =nd user appiications. As
- noted in footnote 13 supra. the ubiquitous presence of SS7 works 0 munimize the operational impact of temporary

spikes, permitting cails that cannot be completed (due to trunk congestion) to be biocked at the originating switch.
In cases of a permanent increase in traffic volumes, the additional revenues resulting from the increased usage as
weil as increased demand for additional residential access lines will typically be more than sutficient 10 defray the
costs that the ILEC might incur in expanding interoffice capacity. Most (ocal usage charges fall in the range of 2
to 3 cents per minute both for measured and flat-rate service. 0 the extent that flat-rate charges are set based upon
average usage characteristics, whereas the proxy costs for local interorfice switching and transport, as identified in
the FCC’s Interconnecrion Order [ in CC Docket 96-98, amount :0 >etween 0.4 and 1.05 cents per minute
(consisting of a 0.2 10 0.4 cent local switching component ar each =nd, pius a 0.15 cent tandem switching
component (in the small fraction of cases where tandem switching is required), and less than 0.10 cents for local
ransport, where required). As these proxy costs were deveioped Tor average traffic conditions, the figures above
will tend to overstate the actual costs of Intemnet calls, given thar the majority of Internet usage takes piace during
off-peak. late evening hours. See First Interconnection Order, CC Docket 96-98, at para. 322, footnotes 1949 and
1959, and para. 324.
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As will be discussed in sections 3 and 4 below, although PSTN congestion can poten-
tially occur at each of these three points in the public network, the BOCs’ studies cite
examples of ISP-related congestion at only a single point on the network — the switch that
terminates calls to the ISP (Element J).

A closer examination of the components of a typical Class 5 switch
helps clarify how the switch operates, and identifies the limited
portions of the switch architecture in which blocking can occur.

Figures 2 and 3 present detailed diagrams of the principal components of a modemn
digital electronic central office switch. Low-use subscriber lines are terrninated at “line
ports” on the Line Concentration Module (LCM) which permits a relatively large number of
individual lines to share a smaller group of paths through the switching matrix.

A central office switch typically serves about 20.0C0. subscriber lines, requirlig up to
32 LCMs. Very large urban central office switches may contain as many as 136 LCMs.”
in the Nortel DMS-:100, up to 640 lines can be terminated in sach LCM :0 share up to {80
naths. Put another wav. a maximum of :80 out 5f he 640 lines can be ‘n use ar any ooint
:n ume: the 181st subscriber will aot receive dial tone until one or the other 180 subscribers
nas nung up, and cails placed :o the i81st subscriber (when ail (80 paths are in use) will
recelve a fast busv (“‘reorder”) tone. In its standard conriguration, the AT&T ‘now Lucent
Technologies) SESS can accommodate up 10 a2 maximum of 512 subscriber lines sharing up
10 54 pors. although with somewhat less lexipility than under the DMS-i00 architec-
cure.® These subscriber lines termunate at the Line Unit (LU) of the SESS switch. which
Jerrorms 1 concentration —unction anaiogous :o :hat of the LCM of :he 2MS-i00.

If rhe usage characteristics or :he iines erminating at a particuiar ZCM are such that
more :han 180 would be orf-hook during the peak oeriod for the group. there are severai
2ngineering choices available to the local telephone company. The company can attempt 10
palance the trarfic across the various LCMs in the switch by intermixing subscriber lines

- with non-coincident peaking characteristics. - For example, by mixing business lines :hat
make few calls during the evening with residentiai lines that make few cails during the day,
a smaller number of lines in the LCM will be concurrently competing for the limited
number of paths. Alternatively, the telephone company can reduce the aumber of lines that

15. While even larger central office facilities are technicaily feasible. the sheer size of the switching equipment
required makes them impracucal in nearly ail situations.

16. AT&T, SESS Switch: The Premier Solution. Information Guide. AT&T Network Systems, 1987, at 20.
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it terminates on an individual LCM, such that up to half of the total lines in the LCM can
be otf-hook, rather than only about 1/4th of them in the fully loaded configuration."”

'ESPISP Customer (Originating) Side

NORTEL DMS 100
Class 5 Switch

Main Line iine Group Switch
Distribution Concentration  Controller  Matrix
Frame (MDF) Module (I!.CMh 1L.GC) :

"Plain Oid : : : i
Telephone Service" P ! ) [ HE :
! (POTS) : | 7 . o i
b . d | P Trunk !
! 36:tr—— — 2 f
| . __"E ST
‘- 3RISON | o Diat | |
—i ! Tone | : 1
. | r— i
| i pat—— ;
| ) { i - Ring, o :
! Subscriber Line ‘ 11 Bewnsry . .o R ;
Carrier §o— e L g
i ISLC 96 : : ' I
; 36 Lines : . -
! ———; : 540 2t06DSCOs Zxpanded Subscriber :
‘ Ju— : Lines ‘upto '800SJ's) Carmer Moduie (ESM - A) i
: ;Ring, . CooperrFiber !
' ‘Batery] 2 T.q's (2012 ;
4T-1's (1:12) ‘

NOTES: 1.The Enhanced LCM (LCME) used to provide Basic Rate {SDN, can potentaily support up to 480 BR{ ISON connections. {
Additionally, it is possibie to conﬂﬁun an LCME in a non-olocxing mode, which wouid support 239 BRI connections.
2 Ratios represant the contration of lines /trunks at & given swiicn siement.

Figure 2. A diagfém of the components of a Nortei DMS-100 switch serving an ESP
customer (Element 2 of Figure 1).

17. Reducing the number of lines terminating at an LCM — or “Jeioading” the LCM - will result in some
increase in the average cost per actual line termination, since :he fixed cost of the LCM itself (a cabinet with
associated wiring and power supply) will have to0 be spread across fewer lines. Thus, if the LCM is fully ioaded.
then its common equipment cost can be divided up among 640 subscniter lines: if only 320 lines are terminated. the
per-line LCM common equipment cost will be doubled. Other costs ‘har vary on a per-line basis. such as plug-in
line termination cards, are not affected by the number of such cards :nat populate a panticular LCM.

10
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The cost of operating the PSTN and many of its components is sensitive to the peak
demand placed on each network resource and to the relationship between that peak demand
and the aggregate capacity of the individual network components. Off-peak use — and
even significant growth thereof — does not materially impact network capacity or operating
costs.’®  Moreover, certain network components are designed with substantially more
capacity than is required even at peak periods, and are for most practical purposes non-
blocking even at peak times. These include fiber optic interoffice cables and associated
digital carrier systems and central office switching capacity. Because of the high fixed
costs associated with their initial placement, fiber optic cables typically contain numerous
individual “strands,” only some of which are “lit” — i.e., equipped with electronics —
when the cable is initially deployed. Additional traffic capacity can be readily iugmented
either by installing additional electronics on working (“lit”) strands, or by equipping “dark”
strands with electronic terminating gear. Switching systems similarly have high fixed
Drocessor costs, but the processor can typically handle substantially more traffic than is
normailv required by typical line/trunk conrigurations. "“Non-biocking” switch elements are
provisioned on a one-io-one basis, so the capacity of the switch is not constrained by their

‘use. Thus. even when affic loads increase :0 a point where additional peak-hour capacity

must de provided. the incremental cost of this capacity will typically e far less than simply
a Jroportionate =xpanmsion of ‘he preexisting peak-lour capacity cost.® Non-blocking
architectures ire particulariv common in modern Jigitai central otfice switches. such as the
Nortel DMS-100.7

13. One aotable =xception ro this ruie is the rransacrion cost associated with using measurement and cail detail
accounting for tiiling surposes. whose costs are generally sensttive -0 totai cailing voiumes rather than to peak-ioad
conditions. Numerous studies and reguiatory decisions have round that the magnmitude Or such ransacton costs
:xceeds he zconomic rains artributabie 0 measured-use oricing ot iocai cailing — »articulariv where such use is
aeavily or pnmarnly dunng otf-neak penods — the case for most residentiai supscribers. See. Tor 2xampie. olla
Sdward Park and 3ndger M. Mitchell. Oprimai Peak-Loaa Pricing jor local Teiephone Cails. Santa Monica.
California: The Rand Corporation, Publication number R-3404-i-RC. Marcn. (987: and *"Villiam Tavior, Generic
Costing and Pricing Problems in the New Network: How Should Costs be Deined and Assessed?, presented at the
Twenteth Annual Williamsburg Conference. Instiute of Puplic Utlities, Graduate School of Business

- Administration, \/ﬁchigan State University, December 3-7. 1988, at pp. 10-11. See, aiso, Michigan PSC, /n the

marter of the appiication of Michigan Beil Telephone Company “or authority ‘0 revise its schedule of rates and
charges, Case No. U-7473, April 26, 1984; and Delaware PSC, in the martter of the proposed amortization of the
Diamond State Telephone Company's Stratght-Lme Depreciarion Reserve..., Order No. 3216, 120 P.U.R.4th 121,
November 2, 1990.

19. That is, the incremental cost of increasing the busy-hour capacity of a switch by 10% from, say, 100.000
calls to 110,000 calls, will be welil below 10% of the capital cost of the original (100.000-cail) capacity.

20. Figures 2 and 3 present schematic diagrams of the components of a Nortel DMS-100 Switch. Figure 2
shows various methods by which residential lines terminate at the switch. As the figure makes clear, unless a
subscriber is served by a Subscniber Line Carrier (SLC-96), analog subscriber lines and BRI ISDN lines both
terminate 1n the Line Concentration Module (LCM), which connects all incoming lines (up to 640) with up to 180
outgoing trunks. As has been stated previousiy, the LCM is the switch component where blocking is most likely to
occur.
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ESP/ISP (Terminating) Side
DMS 100 Switch
Digitat Trunk
Controtier (DTC)
— i
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Three options for £SPs connecting to a DMS 100 End Otffce Switch:

11) Direct inward Dlaiing (DID), Primary Rate interface (PR ISDN, or Leased 7-1 Trunk

:2) As an aiternative to (1), a T-1 trunk can be terminated at a channel bank, creating the squivaient
.from the ESP's perspective) of 24 anaiog voice iines. i
i3) Standara analog business iines

.

?igure 3. A schematic diagram of a Nortel DMS-:100 Switch that terminates calls to an ESP
(Element 5 of Figure 1), depicting three routes dy which calls can be transported to the
ESP.
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ILEC tariffs often apply premium charges for, and thus deter use of, the
most efficient service configuration for high-use subscriber lines.

The purpose of the Line Concentration Module, as its name implies, is to perform a
concentration function. Ordinarily, it would not be economical to assign a dedicated switch
path to each subscriber line, because on average an individual subscriber line is in use for
only a small portion of the busy hour (that is, the hour in which the switch experiences its
heaviest usage). However, in some cases individual lines may be used very heavily,
perhaps for most of the full busy hour*! Lines that carrv concentrations of traffic to
and/or from a larger community of end users, such as PBX trunks and ISP/ESP access lines,

“can sometimes be more efficiently served by bypassing the Line Concentration Module and

instead directly accessing a dedicated rrunk port on the central otfice switch. Functionaily,
this is the same type of trunk port that is shared bv the larger number of lines connected to
the LCM (see Figure 3), but avoids the line contention and potential congestion at — as
well as the plug-ins and common equipment costs of — the LCM itseif. If the ISP access
lines :erminate directly in trunk ports, the “‘dial :one contention problem™ is essentially
eliminated. since the ISP’s lines are no longer competing for the same limited group of
switch paths with ordinary business and residenuiai subscriber lines.

30C :aniffs. in fact, provide for such trunk ‘ermunations. LECs sometumes use T-1
lines o provide service 10 a customer who orders a .arge number of access iines. using a
channel bank to convert the T-1 into the equivaient orf 24 analog access lines. and charging
as :f it were otfering 24 standard voice business _ines. This approach, which is essentiaily
ransparent to the customer, :s represented bv Ovuon - in Figure 2, and s Zeneraily used
when the _EC concludes that installing 24 :naividuai voice-grade : DS-0) lines would be

Eal

iess ztficient than providing a single T-1." =cwever. I the subscriber aesiring a T-:

Z1. The most common case in which this occurs 1s with crivate Sranch exchange (PBX) wunks. A PBX :irunk
1s a subscriber line that connects the central office with switching squipment that is physically iocated at the
customer’s premises. to which a larger number of individual ?BX extensions may be connected. Because the PBX
runks are used to concentrate trarfic for a larger number of =xtensions, their average use is much greater than for
ordinary business lines. This relationship has long been -scogmized in local telephone company tariffs — in

. jurisdictions in which businesses may subscribe for “flat-rate” service., PBX trunks are priced as much as 30%

100% above the .applicable rate for an ordinary (non-PBX] Susiness acces$ line 1o reflect the relatively greater
volume, if not necessarily the relative cost, of calls originated on the trunk. Since the total number of PBX trunks
that a customer will require is directly related to the customer’s busy hour traffic load. the pricing of PBX trunks
— even in flat-rate jurisdictions — is more accurately described as a “demand-sensitive” price, where the total
charge to be paid by the customer is directly related to the concurrent peak demand (number of simultaneous calls)
that customer imposes upon the PSTN.

22. Typically, 24 voice-grade or DS-0 lines will require the use of 24 individual subscriber loops, whereas a T-1
digital access line with a bandwidth of 1.544 mbps (equivaient 0 24 —~ 34 kbps voice-grade digital channelis)
requires only mwo subscriber loops. The trade-off here is additionai !cops versus additional terminating equipment
at the subscriber premises and the central office. Where distances are short and/or where loop pairs are plentiful,

{continued...)
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trunk ‘arrangement orders it directly, the ILEC’s tariff often provides a very different rate
structure. Generally, the subscriber orders a DS-1 (T-1) capacity (1.544 mbps) digital
channel providing 24 DS-0 digital voice-grade 64 kbps channels, either over a fiber optic
cable or via two copper pairs. The subscriber pays the applicable rate for a DS-1 local
channel (typically $150 to $300 per month). In addition, the subscriber pays for each DS-0
termination on the central office switch, often at the prevailing PBX trunk rate, and in some
cases may be subject to additional charges as well.

‘State Measured | Hunt 24 Business | Digital PRI
(RBOC) Business Group Lines, in Trunk ISDN
Lines Charge | Hunt Group | Group
O
New York } $22.23 None §533.52 $1302.45 $1,008.93
| ‘NYNEX , | |
California $16.32 $0.30 ‘ $403.63 | 5515.48 - 352490 - |
(Pacific Telesis) ‘ 5715.48 $724.90 f
| Maryiand 51934 3052 34762 SIZIi6 | 564400 |
{ {Bell Adantic) : E
‘ ‘ i
Cregon | 524.00 $1.36 ' 5608.564 S11324.00 $1,246.00 |
LTS West 5 i ;

[

Table 1. Comparison of BCC tariffs for standard anaiog voice business lines, digital trunk
zroups. and PRI ISDN ‘the 2quivalent of 24 lines in 2ach case). Sources: NYNEX New
York State ntrastate Tariff. PSC 300 Sec. 4.Z.36. 2SC 300 3ec. 21.J, PSC 301 Sec.
2.C.ih: PSC 901, Sec. C.i.b. ZPacific Telesis Caiirormia Intrastate Tariff, CAL PUC No.
A3, Sec. 3.3.6. Sec. 3.3.C.4. Sec. 5.2.1: CAL PUC No. A18, Sec. 18.2. Beil Atlantic -
Maryland, Inc., Maryland Intrastate Tariff, P.S.C. -Md. No. 203, Sec. 6.c, Sec. i4; No. 202.

- Sec. 2.C.2.a.(2); No. 203, Sec. 6.C. U S West Communications Oregon Intrastate Tariff,

Sec. 13.1.D.1, Sec. 15.1.D.2. Sec. 3.2.1.D.1, Sec. 14.5: PUC Oregon No. 25, Sec. 5.2.3.A.
24 SLC charges are included for PRI ISDN, aithough :his charge is not universally applied.

Table 1 summarizes the sté'te‘tériffs for California. New York, Marjlaﬂd, and Oregon
(Pacific Bell, NYNEX, Bell Atlantic, and U S West, respectively), providing a comparison
of measured business rates (including hunt-group charges) and the cost of a digital trunk

22. {..contunued)
the individuai iine solution may be selected: ‘or longer listances. and/or where pairs are scarce, the T-1 approach
will be utilized.
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group arrangement. The precise combination of tariffed services that is required to put
together a digital trunk arrangement varies from state to state, and is not clearly defined in
most state tariffs, making comparisons difficult. In New York, for example, the NYNEX
tariff for its FlexPath Digital PBX service includes a charge of $533.06 for 24 ports, a
Digital Termination Facility (DTF) charge of $435.87, a charge for 24 measured PBX
trunks at $389.52, and a charge of $144 representing 24 Subscriber Line Charges ($6.00
each), for a combined total of $1,502.45, or $62.60 per voice-grade trunk.” Similarly, in
California, Pacific Bell’s tariffs would apply a high capacity (T-1) private line charge of
between $150 and $350, a “Super-Trunk” termination charge of $211.48, a $10 trunk port
charge, and a $144 subscriber line charge (24 lines at 36.C0 each), for a combined total of
between $515.48 and $715.48.** In ail four states, however, the price comparison leads to
the same conclusion: A hunt group of 24 analog voice lines is priced between 22% and
65% less than the ecuivalent trunk-side connection. The economic rationale for this price
differential is difficul: to understand.”® While the cost of a trunk group does include the
cost of the software and hardware that connects it to its serving end office switch, the price
of a rtandard business line presumably covers analogous costs. Moreover, the price of a
business line must also include significantly more in terms of distribution dlant than a trunk
Jroup.

—~

-~

23. See Table !. su: -a. for sources.
24 See Table 1. supra. Tor sources.

5. in fact. the SCC has recently raken note of the fact inat :ne costs associated with 7-i PRI ‘Primarv Rate
Intertace) (SDN service ‘wnich consists of 24 voice-grade "3 channeis) is iess than 24 umes the cost of a1 single
analog subscriber line. See. Access Charge VNPRM. CC Docket 96-262, released Decemoer 24. 1996, at para. 70.
The ‘oilowing cost data ‘vere provided, with average -auos computed with and without NYNEX. which :he
Commussion suggested may be an outlier:

| Ratio of Costs of Standard Analog Service to PRI ISDN Service*

Outside Plant (loop |Outside Plant (loop |All NTS costs !All NTS costs
only) costs only) costs ;(excluding NYNEX
(exciuding ) |data)
NYNEX) |
Ameritech 1:5.68 1:5.68 1:8.9 1:8.9
Bell Atlantic 1:4.13 1:4.13 1:15.80 1:15.80
NYNEX 1:10.94 excluded 1:27.74 excluded
Pacific Bell 1:4.67 1:4.67 1:8.70 1:8.70
US West 1:5.33 1:3.33 1:10.60 1:10.60
Average ratio of costs 11:6.5* Ll::t.95"l ]1:15.13* 11:10.5*
*Averages may differ due to rounding.
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